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The extent to which skin sterols occur in
esterified form in healthy and in psoriatic sub-
jects has been studied by various workers during
the past twenty-five years (1, 2, 3, 4, 5). As a re-
sult, it is currently held that the clinically unin-
volved skin in psoriasis has a surface film which
is relatively poorer in sterol esters than normal
skin, although one investigator reported no differ-
ence (5) and another claimed an increase (2).
The concept of a deficiency in esterified sterols
has become more meaningful since the recent
report of the greatly reduced ability of uninvolved
skin areas in psoriasis to esterify free cholesterol
with labelled palmitic acid (6).
This report presents the results of estimations
of free (including "fast-acting") and esterified
sterols in the surface lipids obtained from the
uninvolved back skin of a number of psoriasis
patients, and from control subjects.
MATERIALS AND METHODS
Lipid Collection
Surface lipids were obtained by the irrigation of
circular areas of back skin which were washed
(using a plastic cup with the bottom removed)
with acetone-carbon tetrachioride (1:1, v/v).
The resulting lipid solutions were filtered through
fritted glass (coarse porosity), and evaporated
at 50° C under vacuum.
Lipids were collected between 9 and 12 hours
after the entire skin had been thoroughly washed
with "pllisohex" detergent and rinsed well.
Particular care was taken in washing the back and
only fresh clothing was allowed to come into
contact with this area thereafter. Possible
contamination from psoriatic plaque lipids was
avoided by selecting subjects whose scalps and
backs were uninvolved.
The above collection procedure was applied to
17 control subjects and the same number of
individuals with psoriasis. All subjects were be-
tween 20 and 45 years of age. Irrigation of about 8
circular areas of each person'8 back provided
sufficient lipid for assay of sterols.
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Lipid Resolution
Individual lipid samples were resolved into
their components by thin-layer chromatography,
as described before (7). The bands corresponding
to sterol-wax esters and free sterols were scraped
from the plates and extracted with ether. The free
sterol band also contained free fatty acids, di- and
monoglycerides, but these components, as well as
wax esters, did not interfere with subsequent
analyses. Ether extracts were evaporated under
vacuum at 500 in 25 ml flasks. When the latter had
cooled again to room temperature, the lipid resi-
dues were redissolved in chloroform (2 ml).
&erol Assay
The Liebermann-Burchardt reaction was used
in sterol estimation, using procedural modifica-
tions suggested by Marteusson (8). Each chloro-
form solution (see above) was treated with 1 ml of
acetic anhydride containing sulfuric acid (5%).
This reagent was freshly prepared every four
hours, and allowed to cool to room temperature in
a stoppered flask before use. The reaction mixtures
were immediately transferred to test-tubes (1 X
10 cm) which were stored in darkness at 22° C
until optical density measurements were taken.
Optical densities of mixtures containing sterol
esters were noted at 410 mL 40 minutes after the
addition of the reagent, and compared with solu-
tions of cholesteryl palmitate of known concen-
tration which were treated similarly. Mixtures
containing free sterols were read at 2 and 45 min-
utes, with standard solutions of cholesterol and
7-dehydrocholesterol. Densities were obtained
with a Bausch and Lomb "Speetronic 40" color-
imeter.
MATERIALS
Chromatographic grade cholesterol and cho-
lesteryl palmitate were obtained from Mann Re-
search Labs., Inc., and Applied Science Labs., Inc.,
respectively. 7-Dehydrocholesteryl acetate (Ald-
rich Chemicals, Inc.) was converted to 7-dehydro-
cholesterol by the following process:
The acetate (0.5 g) was dissolved in dry ether
(10 ml) and added drop-wise to a stirred suspen-
sion of lithium aluminum hydride (Metal Hydrides,
Inc.; 0.5 g) in ether (30 ml). Stirring was continued
for 30 mm, when excess hydride was decomposed
by the cautious addition of a few ml of methanol,
followed by excess of saturated, aqueous sodium
sulfate solution. The ether phase was isolated,
dried (anhydrous Na2SO4) and evaporated, and
the residue recrystallized from methanol. This
afforded the sterol in an adequate degree of purity.
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Thin layer chromatographic equipment was
obtained from Brinkmann Instruments, Inc. All
solvents were of reagent grade and redistilled
before use. Acetic anhydride (J. T. Baker Chemi-
cal Co.) was used from a freshly opened stock.
The amounts of the various types of sterols
were calculated by the standard methods (9).
Esterified sterols were estimated as cholesteryl
palmitate; this is a justifiable procedure (10), and
the values so obtained were expressed in terms of
cholesterol by multiplying by 0.62 (mol wt of
cholesterol divided by mol wt of cholesteryl
palmitate). "Fast-acting" sterols were calculated
as 7-dehydrocholesterol.
RESULTS
The total sterol content of individual lipid
samples was the amount of sterols present in
esterified form plus free cholesterol, including
dihydrocholesterol and free "fast-acting" sterols
like 7-dehydrocholesterol and lathosterol. The
extent to which esterifled sterols occurred had
been determined in these laboratories in lipid
samples obtained from uninvolved back skin of
about 50 psoriasis patients, and a similar number
of control subjects. These samples were free from
exogenous contamination by materials like
lanolin which would be expected to affect the re-
sults; however, no defatting of the skin surface
was enforced prior to collection. The values ob-
tained (% of sterols esterifled) ranged from 30%
to 70% in both control and psoriatic subjects,
and mean values were 54.6% and 49.7% respec-
tively; the difference was statistically significant
by the "t" test.
More recently, it has been observed in this
laboratory that the percentage of sterols in ester
TABLE I
Percentage of sterols esterified in the surface lipids
of 3 subjects at various time intervals
after defatting
Time
interval
(hrs.)
% of sterols esterified
--______________
Subject A Subject B Subject C
8
12
24
30
36
76.5,76.2,
76.8
74.2, 76.4,
77.1
48.7, 57.3,
54.0
51.8, 46.5,
44.2
39.9, 43.8,
57.2
66.2, 64.3
67.1, 68.2,
67.0
59.3,47.2,
53.1
53.1, 47.0
48.5
59.3,
60.2
60.0,
60.1
67.5,
57.3
54.2,
63.0
54.1
TABLE II
Percentages of esterifled and "fast-acting" sterols
in total and free sterols respectively
Psoriasis subjects Control subjects
esterified fast-acting esterified fast-acting
57.3
70.1
47.3
53.3
72.2
57.7
61.3
55.8
50.3
55.7
51.7
43.5
50.1
64.3
57.3
62.3
63.3
Mean 57.2
7.5
16.3
18.6
23.7
18.3
17.8
14.5
15.5
22.3
23.1
19.2
19.6
23.2
15.5
18.3
14.3
13.2
16.3
18.2
3.3
61.2
67.1
48.0
63.1
55.3
52.3
52.1
63.2
50.3
56.3
50.2
65.2
62.2
64.2
50.3
49.3
51.2
57.9
6.7
26.0
21.1
14.3
12.3
20.1
18.3
22.7
24.8
13.3
16.7
15.8
19.7
20.2
19.7
17.8
20.7
20.0
19.0
3.8
form is highly variable in any individual. In
three subjects studied, the values varied with the
time interval between defatting (washing) and
collection (Table I), and tended to decrease with
longer intervals. Further comment is reserved
until further studies on the variation of the
composition of surface lipids with time are com-
pleted.
Following this observation, new values were ob-
tained from 17 psoriatics and 17 controls, using
samples collected 9—12 hours after defatting
(Table II); these subjects were selected without
reference to the earlier study. The mean values
differed by only 0.7% which had no significance.
The amounts of "fast-acting" sterols were also
very similar.
DISCUSSION
Previous studies have suggested that the re-
duction in esterifled sterol/total sterol ratio in
the surface lipid film of uninvolved skin of
psoriatic subjects was sufficiently large to be of
almost diagnostic value. Thus, Rothman (1)
found that the values for seven psoriasis samples
were all below those for nine normal individuals;
ages were unspecified. He found the average
value for normals to be 64.8%, which differs
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from the figure deduced from the present study
(57.9) because the amounts of esterified sterols
were expressed in terms of cholesteryl palmitate
instead of cholesterol. By his method of calcula-
tion, the latter figure would be increased to 68.9%
which is in fairly good agreement. However,
Rothman did not specify whether any preliminary
washing procedure was undertaken with his sub-
jects. Elderly female subjects of over 65 years
were not included in the present study, as the
sharp decrease in sebum production observed in
women of this age (11) would be expected to
lower the amounts of sterol esters in their sur-
face lipids, these esters being presumed to be
mostly of sebaceous origin (12). Data which con-
firmed Eothman's work appeared later (3); how-
ever, the investigators studied one patient only.
It has been suggested that accelerated epi-
dermal lipogenesis is a feature of lesion-free skin
surfaces in psoriasis, although clinical manifesta-
tions may still not be apparent, and that an im-
pairment of sebaceous function exists, resulting
in lowered sebum output (12). Such a condition
could account for a reduced esterified-free sterol
ratio; this explanation has already been suggested
(12). Sebaceous glands might retain their atro-
phied state in an affected skin area even after the
lesion has disappeared (13), and this could in-
fluence the surface lipids in an apparently unin-
volved area. It was not possible to be sure that
an apparently normal skin surface had never
been the site of a psoriatic lesion but, for the
purposes of this discussion, "lesion-free surfaces"
refers to areas designated by the patient as never
having been involved, or, at least, not having
suffered plaques in the preceding two years.
We have found that the extent to which esteri-
fled sterols occur in total sterols is highly variable
in an individual's lipids, and depends in particu-
lar on the time which has been permitted for the
lipid film to renew itself. In studying 3 subjects,
the values usually decreased with increasing
time intervals between thorough defatting and
collection; the most plausible explanation for
this is the progressively increased proportion of
free cholesterol from cornifying cells as time
elapsed following defatting. The reproducibility
of the observed values was satisfactory for sam-
ples obtained up to about 12 hours after washing,
and was not affected by the nature of clothing
in contact with the back skin. Samples collected
after more than 12 hours did not show reproduci-
ble values. As a result of these findings, all sam-
pies for comparative studies have been collected
9—12 hours after washing well with "pilisohex"
detergent.
SUMMARY
The esterifled-free sterol ratio in skin surface
lipids is different at different times following
defatting of the skin surface.
In a comparative study of surface lipids from
the lesion-free back areas of normal and psoriatic
subjects, the amounts of sterols present in esteri-
fled form was not significantly different, pro-
vided the lipid samples for analysis were col-
lected not more than 12 hours after defatting.
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